**Advances in Knowledge**

1.  \- As this study is the first of its type conducted in Oman, it will increase women's awareness of urinary incontinence (UI).

2.  \- This study will enhance knowledge of the detrimental effects of UI on quality of life (QOL).

3.  \- This study will elaborate on the health-seeking behaviour for UI to detect any misconceptions and myths about the condition.

**Application to Patient Care**

1.  \- In light of the finding that so few women with UI seek medical help for the condition, a screening programme for UI in women with risk factors should be implemented at the primary care level. Those with UI should be offered proper treatment that corresponds to the severity of their condition. In this way, the detrimental effects of UI on QOL might be attenuated by early detection and treatment.

2.  \- Misconceptions about UI found by this study should be addressed at the primary care level, which will lead to better QOL.

Urinary incontinence (UI) is defined as any involuntary loss of urine.[@b1-squmj2002-e45-53] It is a common problem but is underreported, underdiagnosed and undertreated.[@b2-squmj2002-e45-53] More than 250 million women are affected worldwide and this number is expected to increase to more than 300 million over the coming years.[@b3-squmj2002-e45-53] The prevalence of UI varies by country, ranging from 4.8--58.4% with a median prevalence of 27.6%.[@b4-squmj2002-e45-53] Studies conducted in the other Gulf Cooperative Council countries (i.e. Qatar, Saudi Arabia and Kuwait) revealed UI prevalence rates of 20.7%, 41.4% and 54.5%, respectively.[@b5-squmj2002-e45-53]--[@b7-squmj2002-e45-53] This wide variation in the estimate of prevalence could be attributed to differences in the research methodologies used. The burden of UI has increased over time and is expected to increase more in the developing regions of Africa, South America and Asia than in other regions of the world.[@b3-squmj2002-e45-53]

Studies have identified increasing age, body mass index (BMI) and the number of deliveries as significant risk factors for developing UI.[@b8-squmj2002-e45-53] Despite the positive association between age and UI, studies have shown that UI is also common in middle-aged and younger groups.[@b9-squmj2002-e45-53],[@b10-squmj2002-e45-53]

UI has been reported to have negative effects on QOL.[@b11-squmj2002-e45-53] A study conducted in Turkey revealed that 87.2% of women with UI stated that it had a negative impact on their QOL.[@b11-squmj2002-e45-53] Surprisingly, only a small percentage of women with this condition seek medical help or advice.[@b6-squmj2002-e45-53] This finding might be related to common misunderstandings towards UI such as the belief that "there is no treatment available" and that it is "a common problem that everyone woman faces".[@b12-squmj2002-e45-53]

To the best of the authors' knowledge, no previously published studies have examined the prevalence of and risk factors associated with UI in Oman. Hence, this study aimed to determine the prevalence of UI and identify its subtypes. In addition to identifying associated risk factors, this study assessed the impact of UI on QOL in women in Oman.

Methods
=======

This cross-sectional study was conducted at three primary healthcare centres (PHCs; Al Mabeela, Al Mawaleh and Al Khodh Health Centres) located in Al Seeb Wilayat, Muscat, Oman, between April and August 2018. All healthy non-pregnant females between 20--50 years of age who were able to read and write and were attending the health centres for any reason were invited to participate in the study. Subjects were excluded if they were in the postnatal period (i.e. delivered in the past six months), required a wheelchair for basic mobility, were attending the PHC for emergency services or had been diagnosed with pelvic organ prolapse. This study constitutes the first phase of a two phase research project.

Individuals of this age group was specifically targeted for two reasons. First, consenting women in this age group were expected to be more willing to enrol in phase two of the study, which involved measuring the effects of home-based pelvic floor muscle exercise training on decreasing symptoms of UI, improving QOL and strengthening pelvic floor muscles. Second, women in this age group were expected to have enough education to independently complete the selfadministered questionnaire. A consecutive sampling methodology was used for recruiting subjects. The sample size was calculated with an absolute precision of 3% and a 95% confidence interval (CI). Based on an anticipated prevalence of 40%, the ideal sample size was estimated at 1,024 participants.[@b6-squmj2002-e45-53]

At each PHC, a trained staff nurse identified all consecutive female patients who fulfilled the inclusion criteria, explained the purpose of the study and invited them to participate. The subjects were enrolled by allocating each participant a unique number in chronological order at each study site. Weights and heights were measured by the staff nurse. In addition, the nurse kept a record of those who chose not to participate and the reasons for not participating.

The participants were asked to complete a self-administered questionnaire. The first part of the questionnaire collected data related to age, educational background, marital status, occupation, monthly income, smoking status, history of constipation or cough and history of conditions such as diabetes mellitus, hypertension, asthma or recurrent urinary tract infections. Obstetric data included maternal age at first birth, number of pregnancies, number of spontaneous or assisted vaginal and Caesarean section (CS) deliveries, weight of the largest baby delivered, history of episiotomy during last delivery and the duration of last delivery.

The second part of the questionnaire consisted of a validated Arabic-version of the International Consultation Incontinence Questionnaire-Short Form (ICIQ-SF), which is a brief and psychometrically robust instrument for evaluating the frequency, severity and impact of UI on QOL.[@b13-squmj2002-e45-53] The ICIQ-SF asks participants to report frequency of UI, amount of leakage, overall impact of UI on QOL and the situation surrounding the leakage. The ICIQ-SF is scored from 0--21 with higher scores indicating increased severity. The survey was first validated in the UK and has been translated into 35 languages. It is widely used and the Arabic version has been validated in Egypt, Syria and Saudi Arabia.[@b13-squmj2002-e45-53]--[@b15-squmj2002-e45-53] Women are classified as having stress UI (SUI) if they answer 'yes' to either or both of the following statements: (1) urine leaks occur during coughing or sneezing and/or (2) urine leaks occur when physically active/exercising. A woman is diagnosed with urgency UI (UUI) if urine leakage occurs before she can get to a toilet. Women are diagnosed with mixed UI (MUI) if they have features of both SUI and UUI. A classification of other UI is used for those who answer 'yes' to the following statements: urine leaks occur (1) during sleep, (2) when finished urinating and dressed, (3) for no obvious reason or (4) all the time.

Women with SUI were interviewed by the principal and co-principal investigators and were invited to participate in phase two of the study, which was concurrently nested within phase one. Women who were diagnosed with UUI, MUI or other UI were offered proper medical advice and consultation in their allocated PHC.

The third part of the questionnaire included four statements about medical advice-seeking behaviour and were answered as either 'yes' or 'no'. If answered with 'yes', then further questions about the type of treatment offered were answered. If the answer was 'no', the participant was asked to select a reason for not seeking medical advice. The four choices given were 'leakage of urine affects all women and there is no need to worry about it', 'I feel embarrassed to disclose this issue to a doctor', 'I hope to have spontaneous recovery from leakage' and 'leakage of urine is incurable'.

The prevalence estimates of types of UI were reported as numbers and percentages. The baseline characteristics and risk factors were compared between subjects having UI and those not having UI. The obstetric characteristics of the two groups were analysed in the subsample of women who had given birth; it would not have been appropriate to include those who had not given birth. The analysis was done using an unpaired Student's t-test or Chi-squared test as appropriate. Binary logistic regression analysis was done for the total sample and subsample of women who had ever given birth to determine the likelihood of having UI using the significant variables on chi-square testing as predictor variables. Seeking medical advice and QOL among those having UI was described in numbers, central tendencies and cumulative proportions as appropriate. A *P* value of \<0.05 was considered significant.

Ethical approval was granted by the Directorate General of Planning and Studies of the Ministry of Health, Muscat, Oman (MOH/CSR/17/6555). Written informed consent was obtained from each participant.

Results
=======

A total of 1,070 women were included in this study (response rate = 92.5%); 87 women chose not to participate, stating lack of time as the main reason. Sociodemographic characteristics of non-participants were similar to the women who were recruited. The mean age of the participants was 31.39 ± 7.64 years. Most participants (60.2%) were overweight or obese. The proportion of various risk factors for UI considered in this study ranged from 1.0--10.5% \[[Table 1](#t1-squmj2002-e45-53){ref-type="table"}\]. The majority of women had had normal vaginal deliveries during their last childbirth (73.2%) and their last pregnancy had been within five years of participating in the study (62.8%). In total, 300 women (43.7%) had an episiotomy during their last delivery \[[Table 2](#t2-squmj2002-e45-53){ref-type="table"}\].

A total of 369 respondents (34.5%) suffered from UI of which most suffered from SUI (49.3%) followed by UUI (26.3%), MUI (23.8%) and other UI (0.5%). Based on the overall scores of the ICIQ-SF, 332 out of 369 participants (90%) had mild to moderate UI. In the subgroup of women who had given birth, the prevalence of UI increased to 41.5% and a marginal increase in the prevalence of SUI and MUI were also noted. Most women with UI reported a mild to moderate effect of UI on their QOL (62%) \[[Table 3](#t3-squmj2002-e45-53){ref-type="table"}\].

A significant association (*P* ≤0.001) was found between UI and age, marital status, BMI, employment status, monthly income of the family, hypertension, cough, constipation and mode of delivery during last birth (i.e. normal vaginal delivery and vacuumor forceps-assisted vaginal delivery). No significant association was found between UI and age at first birth and the remaining characteristics \[[Table 4](#t4-squmj2002-e45-53){ref-type="table"}\].

A logistic regression analysis was performed to study the effects of significant variables on the likelihood that participants would develop UI; the model was found to be statistically significant (χ^2^ \[15 degrees of freedom\] = 120.284; *P* \<0.001). Being married (odds ratio \[OR\] = 2.26, 95% CI: 1.58--3.23; *P* \<0.001) or divorced (OR = 2.48, 95% CI: 1.28--4.82; *P* = 0.007) were significantly associated with an increase in the likelihood of exhibiting UI compared to those who were single. Participants who were employed (OR = 1.46, 95% CI: 1.09--1.94; *P* = 0.009), had hypertension (OR = 1.73, 95% CI: 1.00--2.98; *P* = 0.049), a cough for more than one month (OR = 2.73, 95% CI: 1.77--4.20; *P* \<0.001), constipation lasting for more than one month (OR = 2.18, 95% CI: 1.40--3.40; *P* = 0.001), delivering a baby via normal vaginal delivery (OR = 2.18, 95% CI: 1.24--3.83; *P* = 0.006) or vacuum-or forceps-assisted vaginal delivery (OR = 5.04, 95% CI: 1.68--15.06; *P* = 0.004) were significantly more likely to experience UI \[[Table 5](#t5-squmj2002-e45-53){ref-type="table"}\].

Only 41 (11.1%) out of 369 women with UI had ever sought medical advice about their condition. For those who sought medical advice the following treatments were offered: pelvic floor exercises (39.0%), medication (51.2%) and surgery (9.8%). Of the 315 women who gave reasons for not seeking medical advice for UI, the most commonly given reason was "I hope to have spontaneous recovery from leakage" (42.9%), followed by "leakage of urine affects all women and there is no need to worry about it" (28.9%), "leakage of urine is incurable" (19.7%) and "I feel embarrassed to disclose this issue to a doctor" (8.6%) \[[Table 6](#t6-squmj2002-e45-53){ref-type="table"}\].

Discussion
==========

This study revealed that UI is a common condition among Omani women. Increasing age, obesity, cough or constipation and vaginal or assisted vaginal delivery during the last birth were found to be significant predictors of UI. The prevalence of UI among Omani women in this study was 34.5%, which is lower than the reported percentage in several other studies.[@b6-squmj2002-e45-53],[@b7-squmj2002-e45-53],[@b16-squmj2002-e45-53] A study of UI conducted in Germany and Denmark found that the prevalence of UI was 48.3% and 46.4%, respectively.[@b16-squmj2002-e45-53] Similarly, higher prevalence rates than the current study were reported in Saudi Arabia and Kuwait (41.4% and 54.5%, respectively).[@b6-squmj2002-e45-53],[@b7-squmj2002-e45-53] On the other hand, prevalence rates in Qatar and Turkey were lower than in the current study (20.7% and 23.9%, respectively).[@b5-squmj2002-e45-53],[@b11-squmj2002-e45-53] The variation in the prevalence rates of UI across different studies could be explained by differences in the UI definitions used, sampling methods and age groups included.[@b17-squmj2002-e45-53] Moreover, the tendency to report a higher prevalence of UI was noted in studies using in-person interviews compared with self-administered questionnaires.[@b18-squmj2002-e45-53]

SUI was the most common type of UI in this study, which is consistent with multiple studies conducted worldwide.[@b4-squmj2002-e45-53]--[@b6-squmj2002-e45-53],[@b8-squmj2002-e45-53],[@b10-squmj2002-e45-53],[@b19-squmj2002-e45-53],[@b20-squmj2002-e45-53] Fewer studies identified MUI as the most common type of UI.[@b7-squmj2002-e45-53],[@b11-squmj2002-e45-53],[@b21-squmj2002-e45-53] Within the age groups in the current study, older women were more likely to have UI than not have UI compared to the other age groups; subgroup age analyses revealed that almost half of the women aged between 41--50 had UI. Furthermore, 161 (43.6%) women between 20--30 years had UI. The higher prevalence of UI in women in the younger age group could be explained by the lower marriage and childbirth ages in Oman; a study revealed that about three-quarters of women were already married by the age of 20 in Oman.[@b22-squmj2002-e45-53] Additionally, lack of awareness about the importance of pelvic floor muscle exercises during the antenatal and postnatal periods could have also contributed to this high prevalence.[@b5-squmj2002-e45-53]

Similar to the findings of previous studies, this study demonstrated a positive association between BMI and UI.[@b7-squmj2002-e45-53]--[@b9-squmj2002-e45-53],[@b16-squmj2002-e45-53],[@b21-squmj2002-e45-53] The underlying reasons for this strong relationship are still unknown. One theory suggests that increased weight leads to increased intra-abdominal pressure, urethral mobility and detrusor instability, which eventually results in UI.[@b23-squmj2002-e45-53] While women who are/were married were at a higher risk of developing UI compared to single women, such an association is to be expected, especially because such women tend to be older and age was found to be a significant risk factor for UI in the current study.

This study revealed a significant association between employment status and UI. Being more aware of UI symptoms and their possible impact on work performance, and especially the worry of unintentional urination, might be reasons for this finding.[@b24-squmj2002-e45-53]

Hypertension was identified as a significant risk factor for UI in the current study. A similar finding has been reported in other larger studies.[@b11-squmj2002-e45-53],[@b25-squmj2002-e45-53] The underlying mechanism for this finding is not well understood and additional studies are required.

The current study did not show a significant association between asthma and UI. However, it revealed that cough and constipation are significant risk factors for UI. These findings are consistent with those from previous studies and might be explained by the increased intra-abdominal pressure due to long-standing cough and constipation.[@b6-squmj2002-e45-53],[@b9-squmj2002-e45-53] Both cough and constipation might lead to excessive loading on the *arcus tendineus fasciae* of the pelvis.[@b26-squmj2002-e45-53]

This study showed that normal or assisted vaginal delivery during a woman's last birth was strongly associated with UI. Damage to the innervation of the pelvic floor muscles during vaginal delivery has been proposed as a cause of UI.[@b27-squmj2002-e45-53] Nevertheless, the current study showed that neither the number of vaginal deliveries nor CSs during previous deliveries were a significant predictor of UI. Evidence indicates that the process of pregnancy rather than childbirth itself, is strongly associated with UI.[@b28-squmj2002-e45-53]

Contrary to what has been reported in the literature, no significant association between parity and UI was found in this study.[@b6-squmj2002-e45-53]--[@b9-squmj2002-e45-53],[@b12-squmj2002-e45-53],[@b19-squmj2002-e45-53],[@b29-squmj2002-e45-53] Low parity, which is defined by the World Health Organization as less than five pregnancies, was reported by more than two-thirds of participants in this study.[@b30-squmj2002-e45-53] Low parity, therefore, might be the main reason for this finding.

Some studies have found that women who are 28 years or older at their first delivery are 1.82 times more likely to develop SUI than other women.[@b31-squmj2002-e45-53] However, the current study did not reveal such a correlation which might be due to the younger age (mean = 24 ± 4.5 years) at first birth in the majority of the participants in this study.

This study showed that QOL was negatively affected in the majority of women with UI. This finding is consistent with other studies conducted worldwide.[@b4-squmj2002-e45-53],[@b5-squmj2002-e45-53],[@b8-squmj2002-e45-53],[@b11-squmj2002-e45-53],[@b20-squmj2002-e45-53] This effect is well understood and to be expected in Muslim countries where being dry is considered a prerequisite for the five daily prayers. The negative impact of UI on QOL may extend to social-emotional relationships, exercise and sport, employment, travel and sleep.[@b24-squmj2002-e45-53] Feelings of stigmatisation, humiliation and fear of becoming incontinent in public situations may lead to social and recreational withdrawal. Similarly, the feeling of embarrassment during sexual activities in women with UI and its consequences for low self-esteem and anxiety might seriously affect relationships.[@b8-squmj2002-e45-53],[@b20-squmj2002-e45-53],[@b24-squmj2002-e45-53],[@b32-squmj2002-e45-53],[@b33-squmj2002-e45-53] Evidence has suggested that women with UI perceive the condition as a barrier to exercise and are forced to give up enjoyable activities such as swimming and long walks.[@b34-squmj2002-e45-53],[@b35-squmj2002-e45-53]

This study highlights the importance of early detection of UI to prevent its negative consequences on QOL. Healthcare providers should be more vigilant and proactive in cases of UI. PHC physicians should screen female patients routinely for symptoms suggestive of UI, particularly targeting those at higher risk for this condition. Furthermore, myths about UI among Omani women should be properly addressed through media and health awareness campaigns.

This study had some limitations. It was based on a self-reported questionnaire and no objective measures such as clinical assessment or urodynamic studies were performed. However, the ICIQ-SF has been found to be a reliable and well-validated tool which correlates well with objective measures. As some information collected in this study was based on the ability to remember past events, there is a possibility of recall bias. Additionally, this study followed a cross-sectional design which does not imply a causal relationship. Moreover, setting an age limit for the study's participants might have resulted in an underestimation of the true prevalence of UI in Oman. Finally, this study did not include a voiding diary (bladder diary) to assess the severity of UI; doing so would have increased the reliability of the information presented by the study's participants.

Conclusion
==========

Based on this study's findings, UI is a common condition among Omani women and SUI is the most common type. Age, BMI, having been married or employed, cough, constipation and vaginal or assisted vaginal delivery during the previous birth were identified as significant risk factors for UI in Omani women. Despite its negative consequences on QOL, only a small proportion of participants had sought medical advice for the condition because of misconceptions about UI. Future longitudinal studies utilising objective assessment tools are needed to confirm the current findings.
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###### 

Baseline characteristics and risk factors of urinary incontinence among Omani women (N = 1,070)

  Characteristic                                                       n (%)
  -------------------------------------------------------------------- --------------
  **Age in years**                                                     
  20--30                                                               546 (51.0)
  31--40                                                               367 (34.3)
  41--50                                                               157 (14.7)
  Mean ± SD                                                            31.39 ± 7.64
  **Body mass index category**                                         
  Underweight                                                          78 (7.3)
  Normal                                                               348 (32.5)
  Overweight                                                           284 (26.5)
  Obese                                                                360 (33.6)
  Mean ± SD                                                            27.51 ± 6.81
  **Marital status**                                                   
  Single                                                               302 (28.2)
  Married                                                              705 (65.9)
  Widowed                                                              9 (0.8)
  Divorced                                                             54 (5.0)
  **Educational level**                                                
  None                                                                 7 (0.7)
  Up to preparatory[\*](#tfn2-squmj2002-e45-53){ref-type="table-fn"}   115 (10.7)
  Secondary and higher                                                 948 (88.6)
  **Employment status**                                                
  Not employed                                                         616 (57.6)
  Employed                                                             454 (42.4)
  **Monthly income of family in OMR**                                  
  \<500                                                                340 (31.8)
  500--1000                                                            505 (47.2)
  \>1000                                                               225 (21.0)
  **Risk factors for urinary incontinence**                            
  **Diabetes mellitus**                                                
  Yes                                                                  46 (4.3)
  No                                                                   1024 (95.7)
  **Hypertension**                                                     
  Yes                                                                  70 (6.5)
  No                                                                   1000 (93.5)
  **Asthma**                                                           
  Yes                                                                  39 (3.6)
  No                                                                   1031 (96.4)
  **Recurrent urogenital infection**                                   
  Yes                                                                  106 (9.9)
  No                                                                   964 (90.1)
  **Smoking**                                                          
  Yes                                                                  11 (1.0)
  No                                                                   1059 (99.0)
  **Cough lasting for more than one month**                            
  Yes                                                                  112 (10.5)
  No                                                                   958 (89.5)
  **Constipation lasting for more than one month**                     
  Yes                                                                  104 (9.7)
  No                                                                   966 (90.3)

SD = standard deviation; OMR = Omani Rials.

Includes grades 1--9.

###### 

Distribution of obstetric- and urinary incontinence-related characteristics among Omani women who have given birth (n = 686)

  Characteristic                              n (%)
  ------------------------------------------- ------------
  **Number of pregnancies**                   
  ≤3                                          413 (60.2)
  4--6                                        218 (31.8)
  7--9                                        43 (6.3)
  ≥10                                         12 (1.7)
  **Age at first birth in years**             
  14--17                                      31 (4.5)
  18--21                                      158 (23.0)
  22--25                                      300 (43.7)
  26--29                                      110 (16.0)
  30--33                                      63 (9.2)
  ≥34                                         24 (3.5)
  Mean ± SD                                   24 ± 4.5
  **Number of normal vaginal deliveries**     
  0                                           102 (14.9)
  1--3                                        410 (59.8)
  4--6                                        149 (21.7)
  7--9                                        25 (3.6)
  **Number of Caesarean sections**            
  0                                           475 (69.2)
  1--3                                        190 (27.7)
  4--6                                        21 (3.1)
  **Years since last pregnancy**              
  \<5                                         431 (62.8)
  5--10                                       173 (25.2)
  11--15                                      55 (8.0)
  \>15                                        27 (3.9)
  **Number of abortions**                     
  0                                           514 (74.9)
  1                                           105 (15.3)
  2                                           45 (6.6)
  3                                           11 (1.6)
  ≥4                                          11 (1.6)
  **Mode of delivery during last birth**      
  Normal vaginal                              502 (73.2)
  Assisted vaginal (with vacuum or forceps)   22 (3.2)
  Caesarean section                           162 (23.6)
  **Episiotomy during last delivery**         
  Yes                                         300 (43.7)
  No                                          386 (56.3)
  **Labour persisted for \>24 hours**         
  Yes                                         177 (25.8)
  No                                          509 (74.2)
  **Weight of largest baby in kg**            
  ≥4                                          83 (12.1)
  \<4                                         603 (87.9)

SD = standard deviation.

###### 

Prevalence of urinary incontinence and characteristics of urinary leakage according to the International Consultation Incontinence Questionnaire-Short Form among Omani women (N = 1,070)

  Characteristic                             n (%)
  ------------------------------------------ ------------
  **UI**                                     
  Yes                                        369 (34.5)
  No                                         701 (65.5)
  **Type of UI (n = 369)**                   
  UUI                                        97 (26.3)
  SUI                                        182 (49.3)
  MUI                                        88 (23.8)
  Other UI                                   2 (0.5)
  **Women who have given birth (n = 686)**   
  **UI present**                             
  Yes                                        285 (41.5)
  No                                         401 (58.5)
  **Type of UI (n = 285)**                   
  UUI                                        65 (22.8)
  SUI                                        149 (52.3)
  MUI                                        70 (25.6)
  Other UI                                   1 (0.4)
  **ICIQ-SF item**                           
  **Frequency of UI (N = 1,070)**            
  Never                                      701 (65.5)
  About once a week or less often            258 (24.1)
  Two to three times a week                  48 (4.5)
  About once a day                           21 (2.0)
  Several times a day                        35 (3.3)
  All the time                               7 (0.7)
  **Amount of leakage (N = 1,070)**          
  None                                       701 (65.5)
  A small amount                             318 (29.7)
  A moderate amount                          45 (4.2)
  A large amount                             6 (0.6)
  **QOL interference from UI (n = 369)**     
  None                                       98 (26.6)
  Mild                                       166 (45.0)
  Moderate                                   63 (17.0)
  Severe                                     23 (6.2)
  Very Severe                                19 (5.1)
  **ICIQ categories (n = 369)**              
  Mild                                       210 (56.9)
  Moderate                                   122 (33.1)
  Severe                                     34 (9.2)
  Very Severe                                3 (0.8)

UI = urinary incontinence; UUI = urgency urinary incontinence; SUI = stress urinary incontinence; MUI = mixed urinary incontinence; ICIQ-SF = International Consultation Incontinence Questionnaire-Short Form; QOL = quality of life.

###### 

Comparison of baseline and obstetric characteristics and risk factors among Omani women with or without urinary incontinence (N = 1,070)

  Characteristic                                                                           n (%)        *P* value\*   
  ---------------------------------------------------------------------------------------- ------------ ------------- ---------
  **Age in years**                                                                                                    
  20--30                                                                                   161 (43.6)   385 (54.9)    \<0.001
  31--40                                                                                   134 (36.3)   233 (33.2)    
  41--50                                                                                   74 (20.1)    83 (11.8)     
  **Marital status**                                                                                                  
  Single                                                                                   63 (17.1)    239 (34.1)    \<0.001
  Married                                                                                  278 (75.3)   427 (60.9)    
  Widowed                                                                                  3 (0.8)      6 (0.9)       
  Divorced                                                                                 25 (6.8)     29 (4.1)      
  **Body mass index category**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                        
  Underweight                                                                              17 (4.7)     55 (8.0)      \<0.001
  Normal                                                                                   101 (27.7)   239 (34.7)    
  Overweight                                                                               92 (25.2)    190 (27.6)    
  Obese                                                                                    155 (42.5)   205 (29.8)    
  **Educational level**                                                                                               
  None                                                                                     2 (0.5)      5 (0.7)       ≥0.05
  Up to preparatory[‡](#tfn7-squmj2002-e45-53){ref-type="table-fn"}                        36 (9.8)     79 (11.3)     
  Secondary and higher                                                                     331 (89.7)   617 (88.0)    
  **Employment status**                                                                                               
  Unemployed                                                                               183 (49.6)   433 (61.8)    \<0.001
  Employed                                                                                 186 (50.4)   268 (38.2)    
  **Monthly income of family in OMR**                                                                                 
  \<500                                                                                    118 (32.0)   222 (31.7)    0.001
  500--1000                                                                                152 (41.2)   353 (50.4)    
  \>1000                                                                                   99 (26.8)    126 (18.0)    
  **Diabetes mellitus**                                                                                               
  Yes                                                                                      18 (4.9)     28 (4.0)      ≥0.05
  No                                                                                       351 (95.1)   673 (96.0)    
  **Hypertension**                                                                                                    
  Yes                                                                                      37 (10.1)    33 (4.7)      0.001
  No                                                                                       332 (90.0)   670 (95.4)    
  **Asthma**                                                                                                          
  Yes                                                                                      17 (4.6)     22 (3.1)      ≥0.05
  No                                                                                       352 (95.4)   679 (96.9)    
  **Recurrent urogenital infection**                                                                                  
  Yes                                                                                      63 (17.1)    43 (6.1)      ≥0.05
  No                                                                                       306 (82.9)   658 (93.9)    
  **Smoking**                                                                                                         
  Yes                                                                                      6 (1.6)      5 (0.7)       ≥0.05
  No                                                                                       363 (98.4)   696 (99.3)    
  **Cough lasting more than one month**                                                                               
  Yes                                                                                      68 (18.4)    44 (6.3)      \<0.001
  No                                                                                       301 (81.6)   657 (93.7)    
  **Constipation lasting more than one month**                                                                        
  Yes                                                                                      58 (15.7)    46 (6.6)      \<0.001
  No                                                                                       311 (84.3)   655 (93.4)    
  **Years since last pregnancy**[§](#tfn8-squmj2002-e45-53){ref-type="table-fn"}                                      
  \<5                                                                                      166 (58.2)   265 (66.1)    ≥0.05
  5--10                                                                                    82 (28.8)    91 (22.7)     
  11--15                                                                                   22 (7.7)     33 (8.2)      
  \>15                                                                                     15 (5.3)     12 (3.0)      
  **Age at first birth in years**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                     
  14--17                                                                                   11 (3.8)     20 (5.0)      ≥0.05
  18--21                                                                                   75 (26.1)    84 (20.8)     
  22--25                                                                                   115 (40.4)   183 (45.6)    
  26--29                                                                                   44 (15.3)    66 (16.4)     
  30--33                                                                                   27 (9.4)     36 (8.9)      
  ≥34                                                                                      13 (4.5)     12 (3.0)      
  **Number of pregnancies**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                           
  ≤3                                                                                       171 (60.0)   242 (60.3)    ≥0.05
  4--6                                                                                     87 (30.5)    131 (32.7)    
  7--9                                                                                     21 (7.4)     22 (5.5)      
  ≥10                                                                                      6 (2.1)      6 (1.5)       
  **Number of abortions**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                             
  0                                                                                        206 (72.3)   308 (76.8)    ≥0.05
  1                                                                                        47 (16.5)    58 (14.5)     
  2                                                                                        23 (8.1)     22 (5.5)      
  3                                                                                        5 (1.8)      6 (1.5)       
  ≥4                                                                                       4 (1.4)      7 (1.7)       
  **Number of vaginal deliveries**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                    
  0                                                                                        40 (14.0)    62 (15.5)     ≥0.05
  1--3                                                                                     166 (58.2)   244 (60.8)    
  4--6                                                                                     68 (23.9)    81 (20.2)     
  7--9                                                                                     11 (3.9)     14 (3.5)      
  **Number of Caesarean sections**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                    
  0                                                                                        200 (70.2)   275 (68.6)    ≥0.05
  1--3                                                                                     80 (28.1)    110 (27.4)    
  4--6                                                                                     5 (1.8)      16 (4.0)      
  **Mode of delivery during last birth**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                              
  Normal vaginal                                                                           210 (73.7)   292 (72.8)    0.001
  Assisted vaginal                                                                         15 (5.3)     7 (1.8)       
  Caesarean section                                                                        60 (21)      102 (25.5)    
  **Episiotomy during last delivery**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                 
  Yes                                                                                      136 (47.7)   164 (40.9)    ≥0.05
  No                                                                                       149 (52.3)   237 (59.1)    
  **Labour persisted for \>24 hours**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                 
  Yes                                                                                      79 (27.7)    98 (24.4)     ≥0.05
  No                                                                                       206 (72.3)   303 (75.6)    
  **Weight of largest baby in kg**[†](#tfn6-squmj2002-e45-53){ref-type="table-fn"}                                    
  \<4                                                                                      250 (87.7)   353 (88.0)    ≥0.05
  ≥4                                                                                       35 (12.3)    48 (12.0)     

UI = urinary incontinence; OMR = Omani Rials.

There was some missing data; n = 365 for those with UI and n = 689 for those without UI.

Includes grades 1--9.

Percentages are out of women who had given birth who had urinary incontinence (n = 285) and those who did not (n = 401).

###### 

Logistic regression analysis to determine the likelihood that women with risk factors have urinary incontinence

  Risk factor                                    OR (95% CI)          *P* value
  ---------------------------------------------- -------------------- -----------
  Marital status (married)                       2.26 (1.58--3.23)    \<0.001
  Marital status (divorced)                      2.48 (1.28--4.82)    0.007
  Employed                                       1.46 (1.09--1.94)    0.009
  Hypertension                                   1.73 (1.00--2.98)    0.049
  Cough lasting more than one month              2.73 (1.77--4.20)    \<0.001
  Constipation lasting more than one month       2.18 (1.40--3.40)    0.001
  Normal vaginal delivery                        2.18 (1.24--3.83)    0.006
  Vacuum- or forceps-assisted vaginal delivery   5.04 (1.68--15.06)   0.004

OR = odds ratio; CI = confidence interval.

###### 

Medical advice-seeking behaviour among Omani women with urinary incontinence (n = 362)[\*](#tfn11-squmj2002-e45-53){ref-type="table-fn"}

  Question and response                                                                                          n (%)
  -------------------------------------------------------------------------------------------------------------- ------------
  **Did you seek medical advice for your problem?**                                                              
  Yes                                                                                                            41 (11.3)
  No                                                                                                             321 (88.7)
  **Treatment offered among those who sought medical advice for their UI (n = 41)**                              
  Pelvic floor exercises (i.e. Kegel exercises)                                                                  16 (39.0)
  Medication(s)                                                                                                  21 (51.2)
  Surgery                                                                                                        4 (9.8)
  **Reasons for not seeking medical advice for UI (n = 315)**[†](#tfn12-squmj2002-e45-53){ref-type="table-fn"}   
  Leakage of urine affects all women and there is no need to worry about it                                      91 (28.9)
  I feel embarrassed to disclose this issue to a doctor                                                          27 (8.6)
  I hope to have spontaneous recovery from leakage                                                               135 (42.9)
  Leakage of urine is incurable                                                                                  62 (19.7)

UI = urinary incontinence.

Some women did not respond (n = 7).

Some women did not complete this section (n = 6).
